The U-box-type ubiquitin ligase PRP19β regulates astrocyte differentiation via ubiquitination of PTP1B.
U-box protein PRP19β, a splicing variant of PRP19α, suppresses neuronal differentiation and conversely promotes astrocyte differentiation as a neuron/glia switch molecule. However, the mechanistic basis of PRP19β in astrocyte differentiation is not well understood. Here, we demonstrated that PRP19β regulates the stability of protein tyrosine phosphatase 1B (PTP1B) via ubiquitination during N(6),2'-O-dibutyryl cyclic AMP (cAMP)-induced astrocyte differentiation of C6 cells. Only overexpression of PRP19β conferred astrocyte properties at a certain level, and induced more astrocyte markers, glial fibrillary acidic protein (GFAP) and S100β, in the presence of cAMP, whereas its down-regulation by antisense RNA showed a suppressive effect. In addition, ectopic expression of PRP19β led to robust phosphorylation of signal transducer and activator of transcription 3 (STAT3) accompanying the reduction in PTP1B stability during astrocyte differentiation. Immunological analysis revealed that PRP19β interacted with PTP1B and ubiquitinated PTP1B via its U-box region. Forced expression of the U-box deletion mutant of PRP19β resulted in inhibition of astrocyte differentiation. Moreover, down-regulation of PTP1B by short hairpin (sh)RNA enhanced astrocyte differentiation, while forced expression of PTP1B showed an inhibitory effect. Thus, these results indicate that PRP19β activates the gp130/Janus kinase (JAK)/STAT signaling pathway during astrocyte differentiation of C6 cells via PTP1B ubiquitination.